ABSTRACT: The background and aims of the Sargasso Sea Expedition for exploring the reproduc-
INTRODUCTION
The 1979 Sargasso Sea Eel Expedition was initiated by a resolution of the Eel Symposium 1976 in Helsinki and organized by the International Council for the Exploration of the Sea (ICES) and the European Inland Fishery Advisory Commission (EIFAC) of the FAO. A planning group was established by the ICES to organize an international multiship expedition, but it proved impossible for different countries to contribute shipping time at appropriate dates. For this reason, the international project was split into a series of national cruises to the Sargasso Sea.
The first expedition on a national basis was undertaken in spring 1979 by two ships of the Federal Republic of Germany. One, the F. R. V. "Anton Dohrn', was sponsored by the DWK (German Scientific Commission for the Exploration of the Sea); the other, R. V. "Friedrich Heincke", is attached to the Biologische Anstalt Helgoland which organized the expedition.
SCIENTIFIC BACKGROUND AND MAJOR OBJECTIVES
The classical work by J. Schmidt (1924) in the early 1900's on the life history of European and American eels (Anguilla anguilla and A. rostrata) produced indirect evidence that the European eel spawns in the Sargasso Sea and suggested also that the spawning area for the American eel was to the southwest. These spawning areas were apparently attained by active migration of the adults, whereas the larvae were presumed to drift with major North Atlantic current systems to repopulate European and American waters.
Spawning or maturing eels have not been caught in the Sargasso Sea or anywhere off the continents. The spawning area of the European eel has been roughly defined on the basis of small larvae, but no similar collections are available for the American eel. Naturally spawned eel eggs are unknown, as are migration routes, spawning conditions, behaviour and spawning times of the adults. The same is true for movements, species separation, feeding and growth of the larvae.
It is obvious that one or two cruises could not resolve all these questions. The investigations of the two German research vessels, therefore, were in the aid of reconnaissance. The major objective was to study the problems of sampling techniques and egg and larval identification as recommended by the ICES planning group. Other important samplings and measurements could be performed as well, such as oceanographic studies in the Sargasso Sea at that time of the year, the plankton environment and experimental investigations of the movement of adult (hormone-treated) eels. In addition, the collections with different equipment presented an opportunity to study other groups of animals and plants for various purposes. 
CRUISE REPORT
In order to perform the Sargasso Sea program, F. R. V. "Anion Dohrn" left Bermuda on April 9 at the beginning of the second part of cruise No. 210/92. During the first part of its cruise the ship had been engaged in herring investigations in the N. W. Atlantic. The second part was divided into two sections. The first began and ended at Bermuda and included 7 North-South and one East-West transects through the presumed spawning area of Anguilla anguilla (Fig. 2) . The second section crossed the eastern part of the eel spawning area once again and then the North Atlantic in the direction of the Bay of Biscay (Fig. 1) .
Our original intention was to pass well to the north of the Azores, so as to include the "North Atlantic drift". But because of an accident to a crew member the ship had to call at the southern Azores Island St. Miguel. The transect therefore covered the region south of the "North Atlantic drift", but a stretch of 400 miles could not be investigated because permission had not been obtained for the 200 mile limit of the Azores. The weather conditions were generally good except for two to three days in the Sargasso Sea area. A few hauls had to be cancelled, which had only a slight effect on the continuity of IKMT transects in the northern central Sargasso Sea near Bermuda. The geographic positions of the sampling stations with equipment used is presented in Table 1 . XBT Stations which took place at least every two hours are not included.
The two transects made by R. V. "Friedrich Heincke" across the North Atlantic are shown in Figure 1 , and the network of stations in the Sargasso Sea in Figure 2 . The cruise was divided into seven phases with different compositions of the scientific staff in each. During the whole cruise beyond the continental shelf, eel larvae were sampled with the Isaacs Kidd Midwater Trawl, and bacteriophages with a microbiological bottle; hydrocasts and XBT measurements were made. The phases of the cruise are listed below, together with the special investigations:
( Table 2 . Only a few of the planned hauls of the IKMT during the transect had to be cancelled because of bad weather. Unfavourable weather conditions were encountered during the plankton investigations of the fourth phase, which caused some problems particularly for operations with the Multiple Closing Net. Generally, the weather in the northern central Sargasso Sea was more adverse than in the southern part so that the R. V. "Friedrich Heincke", operating in the northern area, had to work under more Ulken (1980 ), Wegner (1979b . Additional material is currently being evaluated and will be published in this journal or elsewhere.
Promising but very preliminary results were obtained by treating silver eels with pituitary extracts on board and by tracking four of these specimens north of and in the centre of the spawning area of A. anguilla. The specimens could be observed swimming at a maximum depth of 700 m but also just below the surface. Three specimens showed a mean swimming direction of WSW; but one of these specimens, tracked in the central spawning area, exhibited a more random directional tendency. Technically, the Sargasso Sea area offered favourable conditions for tracking with ultrasonic methods because the thermo-and salinoclines were weak at that time of the year. Besides other organisms, fish eggs were also sorted out from the IKMT catches (Table 1) simultaneously with the leptocephali. More than 7000 eggs were structurally classified (Stibane, 1981) , but the taxonomic determination was very limited. Publication without detailed analysis is therefore unsuitable. It is very likely that in the sorted samples no eggs of Anguilla sp. were found but probably a great number of other anguilliform fish eggs (23 %). This coincides with the comparatively great numbers of anguilliform 0-group fish larvae, e.g. Serrivomer sp. and Nemichthys scolopaceus, in the spawning area of Anguilla sp. .
As a consequence of the 1979 eel expedition, one additional transect across the North Atlantic for the collection of leptocephali was made in autumn 1979 by P. R. V.
"Anton Dohrn" (Kracht & Tesch, 1981; Kracht, 1982) . The results of an earlier investigation involving collections of eel larvae along transects through the Gulf Stream are included in this issue (Kleckner & McCleave, 1982) .
In Spring 1981, there were two further cruises into the Sargasso Sea. One U. S.
American and one German (PRG) ship, both collecting larvae, cooperated in order to cover the southeastern area of the Sargasso Sea and to investigate the beginning of the spawning season (Tesch, 1980a) . One of the main objectives of R. V. "Friedrich Heincke" on its second visit to the Sargasso Sea was to investigate the patchiness of 0-group larvae occurrence. Two transects across the Atlantic were included, one of which covered the southern limits of I-and II-group larvae. Discussions about future research on Atlantic eel reproduction (Tesch, 1980a ) revealed that there is great need for further sampling of eel larvae over a wide area and over many months of the year. Considerations about the effort required to cover these wide areas disclosed that, at present, research is not possible because resources are insufficient. Since sampling is restricted by this limitation, the best solution would be to sample a smaller area intensively over a longer period of time. Oceanographic investigations in the presumed spawning area should be included. It is evident, especially since the 1981 expedition but also from evidence supplied by earlier cruises, that 0-group larvae occur in patches which are more than 30 nautical miles in diameter. Analysis of these patches in regard to time and space, species and age composition is necessary. The investigation of the transatlantic migration of the larvae is also of major importance. This requires intensive sampling on the routes between the Sargasso Sea and Europe, Greenland and North America. Electrophoretic studies of 0-group larvae should be repeated. The search for adult eels has been unsuccessful. Trawl catches, therefore, should not be continued, but other techniques should be applied or developed, e.g. the tracking of hormonally treated eels, use of hormonally matured females as lures or the direct use of a possible eel pheromone, use of light as an attractant, and television.
Greater efforts are necessary if these questions are to be solved on a larger scale. Por a better understanding of the biology of eel reproduction, a multiship activity (as internationally, originally planned) and many single, specially equipped cruises are i~ldispensible. One step towards better fundamental knowledge of eel migration is the present international, intensive investigation of the North Atlantic circulation (ICES and SCOR).
Eel reproduction is regarded mainly as a problem of biological research. Sea fishery research which is in a position to carry out the considerable shipping effort and to apply the techniques needed for the aforementioned studies does not focus on eel research. Commercial sea fisheries exploit only a small part of the total amount of the world eel production. The total world yield of eel, according to the available statistics (FAO), amounts to ca. 100,000 t. The actual world yield, however, exceeds this amount; the statistics are not complete. With regard to its high commercial value, per total world yield, the eel ranks 6th-8th in importance when compared with other fish. In price, per unit weight, however, the eel occupies the second position after the salmon. This high yield is due mainly to the progress made in recent years in aquaculture, and the increase is far above average compared with the results gained with other fish. The supply of young fish for eel production is still provided by the exceptionally large natural resources (e.g. from the Sargasso Sea spawning area) and not yet by aquaculture. We, therefore, have good reason to intensify research activities on eel reproduction. This is not only necessary with respect to the surveillance of natural resources but also to increase our knowledge especially for developing artificial spawning methods.
